Effect of lipid emulsion on the central nervous system and cardiac toxicity of bupivacaine and levobupivacaine in awake rats.
Despite numerous studies examining the effect of lipid emulsion on bupivacaine-induced cardiac toxicity, few studies have examined its effect on central nervous system (CNS) toxicity of local anesthetics. We investigated the effect of lipid emulsion on the CNS and cardiac toxicity of bupivacaine and levobupivacaine in awake, spontaneously breathing rats. Male Sprague-Dawley rats were randomly allocated to control-bupivacaine (CB), control-levobupivacaine (CL), lipid-bupivacaine (LB), and lipid-levobupivacaine (LL) groups (n = 8 in each group). After infusion of saline (CB and CL groups) or 20 % lipid emulsion (LB and LL groups) for 5 min, bupivacaine (CB and LB groups) or levobupivacaine (CL and LL groups) was administered IV at 1 mg/kg/min. Cumulative dose of anesthetics and their plasma concentrations at the onset of convulsions and cardiac arrest were measured. The doses of bupivacaine for inducing convulsions and cardiac arrest in the LB group (8.8 ± 1.7 and 10.2 ± 1.5 mg/kg, respectively) were significantly larger than those in the CB group (5.9 ± 1.1 and 7.1 ± 1.3 mg/kg, respectively, p < 0.001 for both). The doses of levobupivacaine for inducing convulsions and cardiac arrest in the LL group (10.0 ± 2.0 and 13.7 ± 3.6 mg/kg, respectively) were significantly larger than those in the CL group (7.7 ± 1.6 and 9.4 ± 2.4 mg/kg, p = 0.03 and p = 0.02, respectively). Plasma concentrations of bupivacaine at the onset of convulsions and cardiac arrest in the LB group (12.9 ± 2.9 and 41.4 ± 5.2 μg/ml, respectively) were significantly higher than those in the CB group (7.9 ± 1.2 and 21.6 ± 3.3 μg/ml, respectively, p < 0.001 for both). Plasma concentrations of levobupivacaine at the onset of convulsions and cardiac arrest in the LL group (17.5 ± 1.5 and 47.6 ± 6.1 μg/ml, respectively) were significantly higher than in the CL group (10.9 ± 2.2 and 29.2 ± 3.5 μg/ml, respectively, p < 0.001 for both). Lipid emulsion decreased CNS and cardiac toxicity of both bupivacaine and levobupivacaine.